
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



3s:5 



Hence triangle ECC < triangle EBB ' . But, ABVD=A B ' E( I) 
+ ABB' + EBB' and AB'C'D-AB'ECD+DCC+ECU . 
Hence A BCD is greater than AB' CD. 
Corollary. It follows, that the quadrilateral of three equal sides, and 
maximum area, is a trapezoid; that the angles including the fourth side are 
also equal; that the opposite angles are supplementary; and that the trapezoid 
is inscriptiblc. 

[Tube continued.] 



PROFESSOR SYLVESTER'S RECIPROCALS. 



By F. P. MATZ, M. So., Ph. D., New Windsor, Maryland. 



To those functions of the successive derivatives of // with respect to ./», 
which preserve their form unaltered, except for dy / dx as a factor, when the 
independent and dependent variables 'x and y are interchanged, Professor 
Sylvester gave the name of Reeiprocantx . 

According to the general theory with respect to the inversion of the 
indepent and dependent variable, we must have the relations: 

dx / dy ; dx* ~ dx \ / dy)~dy\ / dy Jdx ~ 7ty* / [dy ) ; 
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dx, 3 ~ dy L dy" / \dy ) Jdx ~ \-dy ' dy* \dy i ) J / \<1y J : 

d*i/ r/dx\ l /d*x\ ^drd*xd 3 x ,,Jd*x\ 3 -\ /(dry 

dl<~=- l\Ty) \dy~r)- l() T y --dy-*-W +U \W) \/\dy) ; ° tC ' 



After these relations are substituted for the various differential co- 
efficients of // with respect to .r, in any function of these differential coefficients 
or derivatives, we are said to have interchanged the independent and dependent 
variable. 

Assume dy / dt.= 7\ d*y/ dc- = A |2, d 3 y / dx 3 = B fi^d'y / dx* = (' |4, 
etc. ; then, after eliminating the constants in the general equation of the straight 
line, by the method of differentiation, we obtain d* y / dv* — A,=d ! x / dy* —0 

The left-hand member of (1) is Professor Sylvester's first pure recip- 
rocal, since it does not involve dy / dx; and this reciprocant is briefly and 
typically expressed by A. The third member of (1) represents the reciprocant 
when the independent and dependent variables x and y are interchanged. 
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The equation of the parobola («./-+/fy) 2 -f2^+2/y+tf==0, in which 
a'=a and 0*—b, gives the second pure reciprocant: 

The general equation of a conic, in Cartesian co-ordinates, leads to the 
pure reciprocant: 

<>&)'£-» «f- &• & WSrV- ^-.""'^-"•. 

atelj' denominated the Mongian Recipnxunt. 

Assume xy^=c; then xdy / dr+y=^0, and 

~T r) =0 (*)' wmt 'h is probably the simplest type of mired recipro- 
cant. From the equation of the hyperbola, xy+ax+by+c=i>, we can also de- 
duce the Schwartzkm Reciprocant represented by (4); and after dividing (4) by 
(dy/dx)*, we have Professor Cayley's Sehimrtzian Derivative, 

dy / d* *__ 8 fd^dj^\ 3 wh - ch is directly deduc ; b i e from l/= ( a x+b) 

dy / dx 2 \ ay / dx I - " 

(Ax+B), and is of practical use in the solution of differential equations. 

From the equation of the circle, x*+y i = r i , we have y{dy / dc)+x=0: 

/d V \* d*y dy d'y Jd*y (d*y yd'y 

_ 3 & pf-ipL + i (pS 4? „ A . B -*(A 0-B*)T, 
dx dx 2 dx* \dx* I dx. 

_.. [d*xyd*x dx &x d*x /rfvyfc _ () 

\dy* ) dy* dy' dy* ' dy* "*" \dy* J dy ^ ' ' ' - w 

The general equation of the circle, after three differentiations, gives 

[> + (#13-02-<'+ J '>'-»'* 
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The reciprocant represented by (6) may be written 

1+ \az) - 3 l^.-j^/^r=o....(or). 

After differentiating; («), etc., we have the reciprocant represented 

From the equation /'+/y(-j/' = l may be deduced by differentiation, etc., 
(2d</+d-c\ {-2(di//dx) + l \ . , 

•••<i) , (^) , -<^)i-(&) i - 2 (i)^-(i) , 

_«^^5L_4'ill =p_^dlTM W*_(^irl*W »M'-^ ., 

... .(7), which is a cubit: reciprocant. From (6) is deduced 7* — 2(.l* / B)T 
+ 1=0, which is a quadratic reciprocant. Transforming (5), we have 
T=A*Ii/»(.[< -/!"■); = A*/ B,-!iA/is2C. - etc., which are /<»«<r recipro- 
eants. In so far as their number is concerned, the pure reciprocals are like 
the major planets of the solar system— few; while the mixed reciproeants arc 
like the minor planets of the same system — many. 

Xotk. — Since we had the good fortune to be one of Professor Sylvoater's 
students-one of the last and probably the youngest he had- -in the Johns 
Hopkins I'niversity, we declare that Dr. Halsted's biographical sketch of that 
e>th>i*t(i*t!c mathematical professor and investigator is the acme of appro- 
priateness; and we also declare that all the commendation which that sketch 
accords to Professor Sylvester, is fully merited by him. 



IS THE SUPPLEMENTARY ANGLE FINITE OH NOT I 



By ProfMior JOHN N. LTLB, Ph. D-, W»itmia»Ur Golhgt, Tvlin, MiMonri. 



If any individual angle whatever is greater than one right angle and 



